Geometric change of a nanofiber via crosslinking

25
The diameter and length changes due to crosslinking were investigated by scanning electron 26 microscopy as shown in Fig. S2 . To fix the length of the NF, 200-nm-thick platinum patterns were 27 deposited on two contact areas, which were 500 nm wide and 830 nm long, between the NF and the 28 two suspended membranes using a focused ion beam (FIB). The diameter slightly increased by 2.2%,
29
and the length was almost unchanged after crosslinking. Considering the small diameter and length 30 changes, we assumed that the diameters and the lengths were invariant after crosslinking, which may
31
have caused an overestimation of thermal conductivity by ~4.5%. Along with the mass loss by 32 dehydration, the volume increase of NFs results in a decrease in density, which may reduce the 33 thermal conductivity of PAA NFs due to correspondingly increased void density [1] . Additional 34 studies seem to be required to completely reveal the relation between the density and the degree of 
60
Polarized Raman spectroscopy analysis
61
The major bands in the Raman spectrum of PAA are summarized in Table S2 [2]. As shown in 
85
The corresponding polarized Raman spectra were shown in Fig. 5a (Manuscript). 
96
113
X-ray diffraction analysis
114
XRD analysis was conducted to study the molecular structures of the as-spun PAA and XLPAA
115
NFs, which were electrospun at various electrospinning voltages. As shown in Fig. S10 , the PAA NFs 
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After the values were obtained from the measured vg values, the increases in resistances and the corresponding temperature changes were calculated; thus, the thermal conductance of the sample were obtained. This derivation confirms that the measurement setup of the current study is basically range of 4.6 to 5.5 k, which corresponded to a vg range of 1 to 10 V.
166
Measurement results
167
The effect of molecular structure on the thermal conductivity of a PAA NF was investigated in 168 this study. As explained in the Manuscript, the molecular structure of a PAA NF was changed by 169 temperature variation. After the thermal conductivity of an as-spun PAA NF was measured, the NF 170 was annealed at 127 ℃, and then that of the Tg-annealed NF was measured. Subsequently, the NF
171
was annealed at 217 ℃, at which the molecular chains became crosslinked, and the thermal 172 conductivity of the crosslinked NF was measured. Figure S12 shows the measurement results of ten
173
NFs, which were electrospun at various voltages. In addition to these thermal conductivity results 
